Inhibition of atrial peptide secretion at different stages of the secretory process: Ca2+ dependence.
We have used a noncontracting in vitro preparation of stretched and unstretched rat atria to estimate contributions of constitutive and regulated pathways to the rates of stretch-augmented and basal secretion of immunoreactive atrial natriuretic peptide (ANP) and to examine effects of inhibition of the secretory sequence by 1) protein synthesis inhibitors, 2) disruption of forward vesicular traffic between endoplasmic reticulum and Golgi with brefeldin A (BFA, and 3) cellular ATP depletion. Protein synthesis inhibition with cycloheximide for 44 min slowed neither basal nor stretch-augmented ANP secretion but instead accelerated stretch-augmented secretion at low (but not at physiological) external Ca2+ concentration, suggesting that the constitutive component does not contribute substantially to either basal or stretch-augmented secretion. BFA, which disassembled Golgi cisternae, increased the stretch-augmented secretory rate via the regulated pathway and prevented Ca(2+)-dependent inactivation with time. Cellular ATP depletion rapidly and completely inhibited stretch-augmented secretion. We conclude that both basal and stretch-augmented utilize the energy-dependent regulated pathway, drawing on a large reservoir of concentrated prohormone stored in granules that is not detectably depleted during 44 min of stretch-augmented secretion at 37 degrees C.